(1niteb $ervicez %ectioln President-Surgeon Rear-Admiral J. FALCONER HALL, C.M.G. [Decemnber 14, 1936] Air Raid Precautions, with Special Reference to their Medical Aspects By Major H. S. BLACKMORE, O.B.E., M.R.C.S.. L.R.C.P.
IT is my intention to try and convey to you some idea of the organization which the Air Raid Precautions Department of the Home Office is endeavouring to bring into force with the idea of providing some form of protection for the civil population in the event of a hostile air raid.
The Government decided, eighteen months ago, that civil air raid precautions had to be properly organized. A Special Department of the Home Office was instituted, and given the title I have stated, and I shall refer to it as " A.R.P. ". That department having been formed, the Government took upon itself certain responsibilities. The first was in regard to education and training, and for that purpose a civilian anti-gas school was started, and is in full working order. Its object is to turn out people instructed in the various sections into which it is necessary to divide civil air raid precautions. Those classes last a fortnight, and the work at them is pretty hard. There are also short classes which give a general bird's eye view of the situation from the anti-gas point of view to those whose job will be executive if the menace should come, and who at present organize, viz. chief constables, medical officers of health, and borough surveyors; they are not committed to technical details, but are given a general idea of the whole organization. To support that teaching and promote its more rapid spread we have arranged the publication of a preliminary series of pamphlets or booklets. We have divided them into: (a) Organization; (b) Technical Information; those in the first group are called Memoranda, the second are called Handbooks. Three of the former have been published-A.R.P. 1, 2 and 3. The first deals with organization in respect of air raid casualties, the second with rescue parties and clearance of debris, and the third with decontamination services. The technical ones deal, almost entirely, with the gas or chemical warfare aspects of the situation, because it is that technical information which is somewhat lacking. People know about rescue from collapsed buildings and collection and treatment of casualties: it is when the gas problem complicates the issue that information is short. Handbook No. 1 is entitled Personal Protection against Gas ", and it is designed as bedrock; it must be read by everybody whose duty is likely to bring him into contact with gas; and as all the organization is included in this, everybody is expected to read this book. With regard to numbers, we recommend that a first-aid party should consist of four bearers with stretcher, four first-aid pouches, and one first-aid haversack. We recommend that there should be twelve to fifteen such parties for every 100,000 of the population, that they should be based within the area under consideration, at dep6ts. This is necessary because we anticipate that in urban areas there must be twenty-four-hour services, and that means relays, people being on duty for three stretches of eight hours each; and they will require housing, feeding and sleeping accommodation. We leave that to the local authority. They should be somewhere near the first-aid posts, but not based on those posts, which should be for the work of treating casualties.
So far as rural areas are concerned, we say that for less than 1,500 they should not have definite arrangements of their own, except in skeleton form, but should be in close understanding with the nearest urban authority, who will have a certain number of reserve parties which should be mobile; they should have motor transport, so that they can go to any part of the surrounding rural district to give help if they have an attack. Every urban district should take within its compass and include in its arrangements a definite idea of surrounding rural districts. That applies also to ambulance work, rescue parties, decontamination parties, and so on.
With regard to the first-aid posts, we started by calling them first-aid and decontamination centres, but we ran into trouble because the word " decontamination" was applied to all forms of decontamination, including cleansing of individuals and their clothing, and of places and things. I tried hard to get the powers to select a different word, which would mean decontamination personally, but it was not thought practicable. We are still finding confusion in the minds of some who are called upon to undertake this work, between decontamination of personnel and decontamination of things. So we dropped the term for the other purpose and call them first-aid posts, because that is where we want casualties to go. The first-aid post includes decontamination of persons.
We based our first-aid posts not on the numbers of casualties likely to occur, but on the requirements of mustard-gas cases. That gas calls for very rapid cleansing if there is to be any hope of avoiding subsequent damage. We had to fix some arbitrary figure. It is advisable there should be a decontamination centre in every house, but that is not a feasible proposition. We wanted to make cleansing arrangements for any person who is spattered with this material to have to travel not more than a mile, that is, about twenty minutes' walk, and so we said that first-aid stations should be placed not more than two miles apart.
Then came the problem as to what should be the size and place of these posts. We have found that, even cutting them down as far as we could, allowing in the reception room for unwounded gas casualties only 15 square feet per person, 50 square feet for each stretcher case under treatment, and 15 square feet for sitting cases awaiting treatment, it still works out that the first-aid post in a fully populated urban district such as London, requires 8,000 square feet of floor space. From this has originated the difficulty of finding buildings which were suitable. Those difficulties, however, are now being got over. Two main internal divisions have then to be made; (1) between the sexes; (2) between those who are contaminated with mustard gas and those who are not. I know that this second division is, more or less, an academic distinction, and that under the stress of action it will be very difficult for the first-aid personnel working there to decide who is and who is not contaminated. But we hope to get over that difficulty to some extent, because first-aid parties will have very much more accurate information as to whether they have collected their casualty from a 472 Proceedings of the Royal Society of Medicine 4 contaminated area or not. It is hoped that we shall be able to issue casualty labels, probably marked with a red or yellow centre, to indicate those who are contaminated with mustard gas. With the others it must be at the discretion of the first-aid post whether they put them into the contaminated or the non-contaminated post.
Working both with collecting parties and first-aid posts, we hope to have a section of collecting zone ambulance transport. Here improvisation must come into play. The number of ambulances in the country is relatively small, and probably they would be much better employed in the evacuating zone than in the collecting zone. Improvisation is more likely to be used in collecting zones. We have therefore had devised a fitment which can be made quickly and easily, which can carry four stretchers, and can be adapted to fit an ordinary tradesman's van of 10 or 15 cwt. size.
We have casualty clearing hospitals. There is some confusion in the medical profession between the casualty clearing house and the base hospital. The distinction is one without a difference; our scheme visualizes that any hospital which will receive air raid casualties must be capable of giving them the full hospital attention, particularly urgent surgical work, and there must be the full hospital facilities. But there are certain areas which are so liable to attack, and repeated attack, that it would be unreasonable to consider retaining casualties in hospitals within such areas and therefore we felt we must have some scheme which would enable us to remove those casualties from those hospitals, so as to get them out of the primary danger zone.
That complicates the issue, because it will not be easy to know for what numbers we shall need hospital-bed accommodation. It must be faced, however, because it is required, not only from the humanitarian and sentimental point of view, but from the practical one also.
Base hospitals can be situated anywhere, if they are within reach of the transport centres. Possibly we shall have to try to use long-distance transports, such as ambulance trains. At present we are thinking in terms of short-range evacuation conforming to the general basis of our plans, that is to say, local authority organization. But there are certain localities which offer grave difficulties. Think, for instance, of a coastal, industrial area-with a large population, behind which there is practically nothing but open moor, and so no hospitals. If, therefore, we adhere to the principle of removing casualties from the danger zone along that coast, we have nowhere to take them to within the jurisdiction of the local authority unless we start improvising a large hospital. This is almost impossible, for we have to be ready within forty-eight hours. Therefore we may have to remove those casualties beyond the local authority's organization.
Lastly, there arises the problem of staff. I have mentioned the staff for first-aid posts and that for collecting purposes; both are being found for us by the first-aid organizations. Then we have staffs of casualty clearing and base hospitals, and that is calling for a good deal of thought and co-ordination between the demands of the ordinary sick of the population and the demands of the casualties anticipated as possible from air-raid enemy action and from the demands of the Services. But by co-operation we shall be able to solve the problem. The total numbers who will be called upon are enormous, and unless we get cordial co-operation from the population generally we cannot complete our plans. We have no organized bodies on which to draw. We depend, almost entirely, on volunteers, and efforts are being made to obtain these volunteers so that they may receive instruction and practice.
And that brings me to the question of propaganda. We have not, so far, carried our work further than'the.local authorities. We have reached the stage when an appeal for volunteers must be made.
handling locally the general plans which we have produced. The special undertakings, the public utility undertakings, are being dealt with separately and individually; sometimes they are local authority undertakings, sometimes private undertakings. Factories and big business houses are being approached and asked to take air raid precautions and to plan their own, in co-operation with the local authority in whose boundary they are placed. The last thing I want to tell you about is the scheme we have on foot for the instruction of the medical profession in anti-gas work. Firstly, it was felt that the civilian anti-gas school, dealing with forty to sixty instructors a fortnight, was not rapid enough for the instruction of the medical profession. Secondly, it was felt that the medical profession was very difficult to reach. Thirdly, it was realized that that profession is very important, partly because they are consulted on any scientific difficulty which crops up, and also because many, if they did not know, would invent, and because the profession is a great support in strengthening the moral fibre of the nation. One serious drawback in the event of air raids is panic and loss of national morale. We have sixteen medical men who have been specially trained at the civilian anti-gas school, and who are whole-time employees of the Government, they are stationed at various places scattered over the country, carrying out courses of instruction to medical students, doctors, and nurses. It has only been going since the middle of October, and we have trained over 500 students, 300 doctors and about 400 nurses. It is run under the auspices of the British Medical Association, so far as doctors are concerned, and they have put their organization at our disposal. They are working with the C(ollege of Nursing and the Board of Control, and in the case of the students with the deans of medical schools. My difficulty is that sixteen instructors cannot respond sufficiently rapidly to the demands which are being made on their time.
QUESTIONS ON MAJOR BLACKMORE'S ADDRESS WITH REPLIES Q.-Is it the intention that all contaminated cases should go to the first-aid centres ?
A.-To the first-aid posts, not to separate centres. It was felt to be impossible to know to wbich they should go, as one did not know about medical attention. It was feared the central dep6ts might be overwhelmed by the number feeling that they might be contaminated. For contamination with mustard gas the treatment we advocate is taking off the clothing and putting it in the open air, and washing the person with soap and water. We should reserve bleaching and particular ointments for special cases. I am not satisfied that it would be safe for people to do their cleansing themselves in their own homes.
Q.-As to eye contamination by mustard gas, it is stated in the Field Service Book that it is important to wash the eye out at once, using plain water, rather than to wait for a special lotion. As an oculist I think that is right, and I was disappointed to see in the part dealing with protection against gas an advertisement of a particular preparation, which is mainly boracic acid! That surely complicates the simple instruction ?
A.-I was against having advertisements in the book at all. I agree with what the questioner says. Still, the whole thing is rather harmless.
Q.-Are the first-aid posts to be shuttered and protected against direct attack, and are they to be gas-locked? And do the arrangements made include reclothing contaminated personnel? If so, will use be made of a standard garment made for the purpose ?
FEB.-UNIT. SER. 2 * A.-Yes, it is intended that, as far as possible, first-aid posts shall be structurally protected, by sandbags, or anything else available; and certainly thev should be gas-locked. The clothing question has not been decided; we shall probably include in the stocks some garments for reclothing contaminated people. The clothing should be removed from the person, placed in a metal bin, taken away to organized centres, there dealt with, and afterwards redistributed, if such clothing is still in a serviceable condition. A Committee has this question of clothing under consideration.
Q.-Is any provision made for an alternative water supply ? A.-No, no arrangements have been made to cover that, though the question of alternative water supply is being investigated by certain local authorities. It is almost an insoluble problem, because of the enormous expense.
Q.-Can you tell us more about the research on which some of these facts are based, as to which we have reassured the public ? With regard to gas-proof rooms, there is a group of scientists who feel that the advice is disquieting, because they do not know enough about it. In one of the university laboratories a room was prepared carefully according to the instructions, and when a rag soaked in some strongsmelling material was held just outside the door, it was identified in the protected room. And one of the Government departments recently published a statement to the effect that it is practically impossible, short of steel-plating and rubber-strips, to keep the chamber gas-proof. I imagine that keeping up the morale will be difficult under those circumstances ?
A.-All I can say is that the experiments we have conducted consist in the use of telephone kiosks, of which we have several, and we used the simple procedure which we advocate, namely sealing with strips of sticking-plaster. We laid traps for the students, such as letting off a cloud against them, and using test-papers, but the results of our efforts to keep out the gas were fairly satisfactory. You might, by elaborate tests, detect the presence of gas, but that would be driving the matter further than is necessary in practice. People who go into a gas-proof room will have a second line of defence, because they will have gas-masks. We say that the gas-mask is not intended as an immediate protection against gas, but we want to make people get the gas out of the room, because in so doing they are applying that fundamental principle-dispersal for safety. We cannot hope to provide bombproof shelters for the populace: the effort would be outside practical politics. Bomb-proof shelters require either to be 40 feet underground, or must have a big overhead cover of 15 feet of reinforced concrete. If there is war, nothing which can be done will prevent casualties. Dispersal is found to be the greatest factor in safety. If you can get people to protect their rooms you will have them indoors, which is a vital factor. In the Great War the majority of the air raid casualties occurred in the open, or when people were congregated together in large numbers in one place which received a direct hit.
Q. Is there any second line of defence for children under 10 years of age, who cannot wear gas masks ?
A.-We have little which can be done for young children, but children of from 5 to 10 years might be persuaded to wear a respirator. We have elaborated a perambulator cover, which so fits the pram as to convert it into a movable gas room, and fresh air is supplied manually or by an attachment on the wheel. But a pram cannot be easily negotiated in and out of houses, and-a more serious objectiona census taken in East London showed that only 25% of the child population possessed prams. We have produced a small box, big enough to take an infant up to 2 years of age, provided with a gas-proof cover, and fitted with a non-inflammable window, and it works satisfactorily. When we put the baby into this, it entered cheerfully, impressed with the novelty of it, and demonstrated its appreciation of it in the usual way. Of course, when a baby lets itself go it develops a queer-looking facies, and the mother is used to that, but seen through this window it has a different hue, and this mother insisted on believing that the child was being suffocated and would have it taken out. This method might be applicable to such things as day nurseries. At the present moment there is under trial a Russian idea, which intends to take advantage of the respiratory efforts of the tenant, i.e. to overcome the resistance, and by a system of valves to supply the child with fresh air. It is under serious consideration, and the trials are still going on. One difficulty is to find the personnel to carry on the experiments.
Q.-I would like to ask whether, for protection purposes, cellars are better than rooms on the ground level ?
A.-Yes, but with three rather serious qualifications: if you use a cellar, your gas-proofing must be very complete, because of the tendency of practically all gases to find a low level, hence they gravitate to low levels. In the second place you must always have an alternative exit, and that is not easy to elaborate in the case of a cellar. Thirdly, you have to make sure you will not be flooded by a breach of a river or canal, or a failure of water-pumps. Personally, I do not fancy a cellar; it gives me no sense of security; I prefer a first-floor room, because that places one a little out of the range of flying splinters and escape from a gas-cloud is easier. I cannot tell vou about the scale of attack.
Q.-What arrangements are there to deal with the intense amount of ground contamination which would occur at these dressing stations ? There would also be a good deal of contamination of clothing. It would be impossible to prevent contamination of the clothing, and of the hands and faces of the workers in the station. All who have seen a dressing-station functioning in a war know the intense concentration there is; there are all kinds of persons, some with gas masks on, some without. Also, is it proposed to evacuate the people centrally, or peripherally ? If centrally, they would be taken to hospitals, already congested for operations. If it is proposed to send them to county hospitals, how are they to be got there ? Are there means of decentralization ? And should not the children be moved to small villages in the surrounding counties-Essex, Hertfordshire, Bucks, Surrey, Kent ? A.-The amount of mustard gas likely to be carried on people's bodies is not great; and I do not think the problem of contamination of the ground surrounding the first-aid station is as serious as is sometimes thought. The personnel would be in protective garments and gas masks, and the room ihto which they would be received would be cut off from the rest of the post by internal air-locking. There are decontamination squads as part of the organization, and I bad never been called upon to visualize their dealing with ground contamination.
The problem of evacuation is a very important one. The idea is that evacuation shall be encouraged on a voluntary basis, for anybody who wished to go. Schemes are being evolved and explored as to effecting this evacuation. It is intended, in order to facilitate evacuation, to collect from the first-aid posts and casualty clearing stations, by hand transport, or by the zones allotted to ambulances. We are hoping to have sufficient transport facilities to clear the casualty clearing hospitals within forty-eight hours of an air attack.
Q.-Do you regard the risk of direct contamination for people passing through, as one which, in practice, can be ignored? Or will you give them masks ?
A.-Yes, that is the idea. These people will be on their feet, and in the scheme they can be ignored.
Q.-Is it expected that chlorination will be used for the water employed in connexion with mustard gas ? Or is that another problem ?
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Proceedings of the Royal Society of Medicine 8 A.-Mustard is very slowly soluble in water, so slowly that hydrolysis will probably deal with it, unless there is a heavy contamination. There will not be heavy contamination in people who have washed in soap and water. But the gas can be driven into the drains by the water, and that will be a problem, because it will be water having mustard in partial suspension. The contamination here is likely to be a danger, and this must be dealt with by decontamination squads.
[Colonel E. M. Cowell demonstrated a film showing first aid being rendered during a gas attack, in which the stretcher-parties wore protective -clothing and anti-gas masks.]
